Overexpression of the full-length neurotrophin receptor trkB regulates the expression of plasticity-related genes in mouse brain.
Significant body of evidence indicates an important role for brain-derived neurotrophic factor (BDNF) in the hippocampal synaptic plasticity; however, the exact mechanisms how the BDNF signal is converted to plastic changes during memory processes are under an intense investigation. To specifically address the role of the trkB receptor, we have previously generated transgenic mice overexpressing the full-length trkB receptor and observed a continuous activation of the trkB.TK+ receptor, improved learning and memory but an attenuated LTP in these mice. In this study, we describe the trkB.TK+ mRNA and protein distribution in the transgenic mice, showing the most prominent increase in the full-length trkB expression in the cortical layer V pyramidal neurons and dentate gyrus of the hippocampus. In addition, we have analyzed the mRNA expression patterns of a group of genes associated with both plastic changes in the nervous system and BDNF signaling. Regulated expression of immediate early genes c-fos, fra-2 and junB was observed in the transgenic mice. Furthermore, the mRNA expression of alpha-Ca2+/calmodulin-dependent kinase II (alpha-CaMKII) was reduced in both the hippocampus and parietal cortex, whereas growth-associated protein 43 (GAP-43) mRNA expressions were induced in the corresponding regions. Conversely, the mRNA expression of the transcription factor cAMP response element binding protein (CREB) was not altered in the trkB.TK+mice. Finally, the density of neuropeptide Y (NPY)-expressing cells was increased in the trkB.TK+ mice dentate hilus. Altogether, these results demonstrate in vivo that the increased trkB.TK+ signaling regulates several important plasticity-related genes.